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Advances in rocket technol ogy have far surpassed cannon
t echnol ogi cal advances in the last twenty years. Rockets are
nore | ethal, accurate and offer increased ranges w th decreased
crew sizes and logistical requirenments. On the nodern
battl efi el d weapon systens nust becone increasingly lethal while
decreasi ng manni ng and | ogi stical requirenents or they becone
obsolete. In the urban environnent mlitary force nmust mnimze
col | ateral damage and deliver sufficient fire power to
neutralize targets. Rocket nmunitions fulfill this requirenent
better than cannon nunitions do. Cannon artillery cannot keep
pace with the accuracy and lethality offered by current and
future generations of rocket munitions. G ven the accel erating
advances in rocket guidance technol ogy and the extended range
capability of rockets over cannons, the current rocket and
m ssil e systens provide a deci ded advant age over conventiona

cannon delivered nunitions in the urban environnent.

During mlitary operations on urban terrain (MOUT),
preci si on weapon systens becone inherently nore val uable due to
their high probability of hit and their | ower collateral damage
to surrounding areas. The field artillery has traditionally been
viewed as an area fire weapon capabl e of delivering nassive
anounts of firepower to a specific location fromlong distances.

However, in an urban environnent the ability of field artillery



cannon systens to deliver precision fire support and mnimze
collateral damage is difficult at best.
CANNON PRECISION MUNITIONS

The only current 155mm precision nmunition available to
Field Artillery units is the M/12 Copperhead, fielded in 1981.
The Copperhead is a |aser guided nmunition with a reliability
rate of eighty-four percent when fired in conjunction with a
| aser designator.! On 20 Decenber 2004 the Conmander of USAJMC at
Rock |sland Arsenal issued a firing report that all remaining
Copper head rounds in the inventory could only be fired in the
bal | i stic node?, negating the precision of the nunition by not
allowing it to fly in the glide node. In addition, the
Copper head round was | ast produced in 1984, the Arny and Marine
Corps have been firing the originally purchased 7,695. The
Copper head is thus being phased out in favor of new gui ded

muni tions due to the Copperhead’'s age and | ow inventory |evels.

The current cannon-borne precision nmunition in devel opnent
is the Rayt heon XMB82 Excal i bur gl obal positioning system
(GPS)/inertial navigation-gui ded extended-range 155nm schedul ed
for fielding in 2006. The Excal i bur production specifications

dictate that the round have a 40km range and a circul ar error

! Department of the Army Historical Summary: FY 1982
2 202034ZDECO4 FROM CDR USAJMC ROCK | SL | L//SFSIM QAS/ /



probability (CEP)® of only 10m* The Excalibur is also required
to be conpatible with both the MLO9A6 Pal adin and the new M/77
cannon systens.
ROCKET MUNITIONS

Rocket delivered nmunitions have increased in both accuracy
and range over their cannon delivered counterparts in the |ast
twenty years. The latest in rocket nmunition technology is
Lockheed Martin’s guided rmultiple |launch rocket system ( GLMRS)
for the new ML42 high nmobility artillery rocket system (H MARS)
which is currently in lowrate initial production. The extended
range GLMRS can reach over 70km and carries a global position
system (GPS) internal guidance package. H MARS successful ly
fired the new GLMRS in April 2004 at a range of over 70kmw th a
deviation fromthe target of |ess than one neter. Initial
operating capability (10C) is planned for 2005.° GRS is an all -
weat her; precision-guided rocket that provides increased
accuracy thus reducing the nunber of rockets necessary to defeat

current targets by eighty percent.®

CANNON AND ROCKET COMPARISON

3 CEPis the probability of a single round falling in a circle with a specified radius
* http://ww. gl obal security.org/nilitary/systens/ mnitions/mP82-155. ht m

5 http://ww. ar my-t echnol ogy. con proj ect s/ hi mar s/

Sht t p: // www. i ssi | esandfirecontrol.conf our_news/pressrel eases/ 04pressrel ease/ 051104_GM
LRSHi nars. ht m



Cannon-borne munitions fromthe M/77 have a nmaxi mum range
of 30km Wthout extended range nunitions, its maxi numrange is
24. 7km Wth extended range nmunitions sonme of the high
expl osives are traded for the rocket booster, thus degrading the
effects of the extended range munitions. GLMRS maxi numrange is
over 70km and a GLMRS can reach maxi mum range w t hout any
degradation in effects. This allows the GLMRS to reach nore than
doubl e the range of cannon fire, w thout sacrificing any
lethality for range. In actuality the GLRVS boasts an eighty
percent increase in lethality over conventional high explosive
rounds; making a single H MARS battery equivalent to al nbost an

entire M/77 Battalion.

This increase in nunitions range and lethality allows a
maneuver conmander to cover nore area wWith a single firing
battery than could be covered with three cannon equi pped
artillery batteries. Instead of dispersing batteries across the
battlefield to cover the entire area of operations (AO, a
commander coul d cover the entire area with one battery of H MARS
mai nt ai ni ng responsi veness and lethality. In dispersed
operations that capability will allow continuous coverage of a
hi ghly accurate and deadly fire support system from one
centralized | ocation, reducing the overall foot print of

artillery systenms in the AO and freeing up artillery personne



to conduct other non-traditional mssions such as force
protection and convoy escort duties.
PERSONNEL AND LOGISTICAL REQUIREMENTS

The new M/77 155mm | i ghtwei ght howitzer will begin
repl acing the ol der M98 155mm howitzers in [ate 2005. The new
M777 will only require a seven-man crew to operate’, with a five-
soldier mninum At the sanme tinme the ML42 H MARS only requires
a crew of three operators and can work with a m ni mum of one
man. In ternms of personnel required to operate weapon systens
the H MARS far outclasses the newest cannon artillery system
Wth |l ess personnel to operate and a snaller foot print® on the
ground the H MARS of fers the maneuver commander a significant
increase in capabilities verses a cannon weapon systemin both

| ogi stical support and manni ng requirenents.

Due to different amunition packagi ng anmounts® cannon firing
units spend exorbitant amounts of tinme breaking down anmunition
i nto useabl e anbunts and matchi ng the correct round, powders,
and fuzes anmounts together. Cannon powders and projectiles cone

in different package sizes and take up nore or less roomthan a

" The ol der ML98 155MM howitzer had a ten man crew but could be fired with six nen
8“Foot Print” refers to the space on the ground required for the equi pment,
personnel and any other unit space requirenents

°® Cannon-bourn nunitions require separate fuzes, powders and projectiles and
each of these conponents is packed in different anounts. Artillery rounds
typically come in “8 Packs” that are banded together into 24 round flats.
Fuzes conme in anpbunts of 8 fuzes per amunition can; however powders can cone
in packs of 25, 30 or 60.



unit’s normal authorized basic |oad (ABL) on anmunition trucks
dependi ng on the type and number of conplete rounds!® being
transported. Increases in hauling requirenents and | ogi stica

pl anning for cannon firing units and the conplexity of
supporting themis thus further exacerbated. Further
conplicating this situation is the fat that different powders
have different ranges and an artillery unit nust predict what
ranges it will need to be firing at in order to maxim ze that
specific ammunition. The ultimate result is to further imt the
maneuver commander in planning the locations of his firing units
because the artillery batteries nust be positioned at opti mal

anmmuni tion ranges from a conmanders obj ecti ve.

Rockets conme as conpl ete rounds in pods of six rockets per
pod; once a pod is enpty a H MARS can reload a new pod in |ess
than two m nutes. Rocket pods are all one standard size and the
same nunber of rocket pods can al ways be | oaded on an ammunition
truck. Current generation amunition trucks with trailers can
carry a total of six pods each, when added to the pod al ready
| oaded in the HHMARS this makes a total of seven pods for a
total of fourty-two rockets per |auncher. Gven their

st andardi zed anmunition hauling capability, the H MARS battery

10 ne conplete round i s considered one round, powder and fuze.



offers sinplified | ogistics planning and coordination with
decreased personnel requirenents to nmanage their supply.
COUNTER ARGUMENTS

Proponents of cannon-borne nunitions and weapon systens
will be quick to point out several facts and observations that
can be interpreted as giving strength to the cannon argunent.
The first point they will bring out is the overall concentration
of artillery assets in one |ocation thus creating one high
payoff target for the eneny to attack. However, in the context
of current MOUT operations, United States forces are all equally
concentrated on forward operating bases (FOB). In MOUT
operations US forces traditionally gravitate towards existing
logistical infrastructure to include airfields and mlitary
conpl exes. QOccupying preexisting infrastructure decreases the
anount of tinme required to establish facilities and the anount
of noney required to inprove them In an effort to cut costs and
| ogistical requirenents, units naturally gravitate towards
exi sting infrastructure and the concentration of forces at
single locations is inevitable, thus rendering their objections

null and voi d.

Tradi ti onal cannon proponents may argue that the high cost
of individual rocket nmunitions nakes the rocket option cost

prohi bitive. Wien viewed fromthe narrow prospective of sinple



cost per round the cannon proponents are correct; rockets sinply
cost nore than cannon munitions. The cost of firing nmultiple
rounds of cannon nunitions to acconplish the sane effects of one
rocket, but even this is only sinple mathenmatics. Even nore
costly is the undeterm nable cost of mssing the target and
allowng it to escape and fight another day, rather than
neutralizing it the first time and preventing the targets

conti nued effect on US forces.

While the Excalibur is an inpressive nunition, its
capabilities are generations behind those of the GLMRS. The
Excal i bur offers a range of only 40km 30 km short of the 70km
range of GLMRS. The CEP of an Excalibur is ten tines greater
than the CEP of a GLMRS. Wil e individual round statistics are
enough to qui et nobst cannon proponents, this still ignores the
| ogi stical and manning requirenents to | aunch these rounds. The
GLMRS can be fired with only one crew nenber in the |auncher,
while the cannon still requires a mninmmof five personnel. By
now t aking the | ogistical argument beyond sinply |ooking at the
costs of the nunitions involved we can see that there are four
nore nen in the cannon exanpl e who need food, water and supplies
verses one man for a GLMRS

CONCLUSION



I n an urban environnent a GLVMRS equi pped H MARS battery
of fers the maneuver commander significant advantages over a
traditional cannon battery. Fromthe perspective of lethality,
responsi veness, and nmanni ng and | ogi stical requirenments a rocket
battery is the | ogical choice for a commander in the urban
envi ronment. The GLMRS offers a maneuver comrander greater range
over conventional cannon nunitions and increased accuracy while
requiring less nmen to operate effectively. The increased
capabilities of the GLMRS offer a maneuver commander nore
options for the enploynent of forces while at the sane tine
streamlining the logistical trains. The benefits of a GLMRS
equi pped H MARS battery are achi eved w thout sacrificing any
overall fire support responsiveness or coverage because of
advances in rocket technology. Al of these advantages becone
anplified when placed in the context of urban operations where a
premumis placed on the accuracy of individual rounds and the
[imting of collateral damage. In the end, rocket rmnunitions
fulfill all the requirenents of urban operations better than

cannon nunitions do; at |less of an overall cost.
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